RCT as part of research on health and labor sciences at the Department of Orthopedic Surgery and at six nearby clinics with no overnight facilities. The Department of Public Health at Showa University School of Medicine randomly divided subjects into an exercise group stood on one leg for 1 min 3 times / day and a control group did not stand on one leg for 1 min 3 times / day .
Before exercise and at 3 and 6 months after starting exercise, dual-energy X-ray absorptiometry DXA was performed using the Hologic Explore to measure BMD g / cm 2 of the proximal femur and lumbar spine anteroposterior scans . BMD was evaluated at six skeletal sites total proximal femur Total , femoral neck Neck , trochanter Troch , inter trochanter Inter , Ward s triangle Ward , and lumbar spine L2-4 in all subjects. Percent change in BMI was calculated as :
after BMD before BMD / before BMD 100.
The Mann-Whitney U test was used for statistical analysis. A 2 test was used to compare the number of subjects with increased BMD Total, Neck, Troch, Inter, Ward, and L2-4 between exercise and control groups.
Subjects
The study subjects comprised patients of 60 years old receiving treatment on an outpatient basis for spondylosis deformans, osteoarthritis of the knee, or shoulder joint in ammation, who had not received bone metabolism-related drugs for 6 months and were not performing active exercise therapy. Individuals prone to falls, such as patients with
Parkinson s disease, were excluded from the present study.
Common physical therapies such as thermotherapy and traction therapy were allowed, but bone metabolism-related pharmacotherapies and active exercise therapy were banned during the study.
Results
A total of 47 patients 3 men, 44 women were enrolled and randomly grouped as fol- At month 3 1 Table 2 , the percent change in L2-4 BMD was 0.488 1.67 increased in 6 of 10 subjects for the exercise group and 0.383 1.79 increased in 4 of 9 subjects for the control group, but no signi cant difference was apparent. The percent change in Total BMD was 0.575 5.71 increased in 6 of 10 subjects for the exercise group and 1.075 1.32 increased in 2 of 9 subjects for the control group. The percent change in Neck BMD was 0.257 5.34 increased in 6 of 10 subjects for the exercise group and 2.177 4.99 increased in 2 of 9 subjects for the control group. Although no signi cant differences existed between groups for Total or Neck BMD, the exercise group tended to show increased numbers of patients with higher BMD at these sites. No signi cant differences existed in Troch, Inter, or Ward BMD between the exercise and control groups.
At month 6 1 Table 3 , the percent change in L2-4 BMD was 1.160 2.72 increased in 3 of 11 subjects for the exercise group and 0.141 4.3 increased in 7 of 10 subjects for the control group. The percent change in Total BMD was 0.105 4.25 increased in 5 of 11 subjects for the exercise group and 1.534 5.42 increased in 6 of 10 subjects for the control group. The percent change in Neck BMD was 0.032 4.17 increased in 7 of 11 subjects for the exercise group and 3.042 5.49 increased in 2 of 10 subjects for the control group. From L2-4 to Ward BMD, the only signi cant difference was more subjects with higher Neck BMD in the exercise group P 0.0436 .
Discussion
Three factors that determine peak bone mass in adult bone are genetics, endocrine / nutrition, and mechanical stress 9 . According to a study on continuous recumbency where terrestrial gravitation, or natural mechanical stress, is eliminated 10 , calcium loss occurs from the first day of recumbency, and negative calcium balance cannot be solved by drug or 16 , and is an exercise therapy utilizing body weight as a mechanical stress. In terms of the amount of stress applied to the femoral head, 3 min of unipedal standing is equivalent to 160 min of walking 17, 18 .
According to our 10-year case study 19 , 1-min unipedal standing with eyes open 3 times / day increased Neck BMD in 15 of 24 subjects at month 3 1 62.5 and 15 of 37 subjects at month 6 1 40.5 . The present results show that exercise therapy tended to increase BMD in many subjects, and the percent change in BMD varied greatly, although few signi cant differences were seen. Our impression was that the number of subjects for whom exercise increased BMD represents a better parameter for assessing the ef cacy of exercise therapy.
Sakai et al 20 previously investigated BMD and unipedal standing time in 90 communitydwelling Japanese women with a mean age of 54.7 years, showing that BMD correlated 
